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This erratum revokes the main conclusion of a Letter 
that reported measurements of cross sections for deep- 
inelastic scattering (DIS) of leptons on 3 He and 14 N tar- 
gets, expressed as ratios of oaI&d to the cross section 
on the deuterium target . In the particular kinematic 
domain x < 0.03 with Q 2 < 1.25 GeV 2 , <jaI&d was 
reported to differ as much as 35% from earlier such mea- 
surements at higher energies. As the only significant dif- 
ference from the earlier measurements appeared to be the 
kinematic variable y, and hence the polarization param- 
eter e, the new results were interpreted as evidence for a 
nuclear influence on the ratio R of the cross sections for 
longitudinal and transverse photons. This anomaly has 
now been discovered to be due to a peculiar instrumental 
effect. 

Radiative corrections do not cancel in the ratio <ja/&d 
because the yield of radiative events associated with elas- 
tic scattering scales nonlinear ly, with Z 2 . At small val- 
ues of apparent x and Q 2 (inferred from the measured 
angle and energy of the scattered lepton), correspond- 
ing to large values of y, the contribution from radiative 
elastic scattering becomes large. Unlike radiation asso- 
ciated with inelastic processes, which is predominantly 
emitted in the direction of either the beam lepton (ini- 
tial state radiation or ISR) or the scattered lepton (fi- 
nal state radiation or FSR), the hard photons associated 
with nuclear elastic scattering involve negligible momen- 
tum transfer q to the target nucleus (Compton peak). 
There are two reasons for this. One is that the Bethe- 
Heitler cross section for radiative elastic processes pre- 
dicts that in kinematic conditions corresponding to quite 
small values of apparent x and Q 2 , the Compton peak be- 
comes much more prominant compared to ISR and FSR, 
simply because smaller values of q become kinematically 
available, and the cross section is modulated by a factor 
of l/g 4 . This is illustrated in Fig. [j| which shows the 
nuclear-elastic Bcthc-Hcitler cross section in two differ- 
ent coplanar kinematic situations, both with and without 
including the nuclear form factor. This latter comparison 
reveals the other reason — that the nuclear form factor 
strongly suppresses the cross section for significant mo- 
mentum transfer to the target, leaving only the Compton 
peak. 

With negligible nuclear recoil momentum, essentially 
all of the transverse momentum of the scattered lepton 
must be balanced by that of the radiated hard photon, 
which also carries away most of the beam energy at these 
large values of apparent y. Hence we have 
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FIG. 1: The nuclear-elastic Bethe-Heitler cross section Q on 
14 N for two different coplanar kinematic conditions as labelled 
in terms of apparent DIS kinematic variables. The continuous 
curves include the effects of the nuclear form factor. 



showing that at large y, the angle of the high-energy 
photon on the opposite side of the beam line is corre- 
spondingly smaller than that of the scattered lepton, but 
not negligible. In the mirror-symmetric open geometry 
of the HERMES spectrometer, this can have drastic con- 
sequences. These energetic photons from nuclear targets 
have a high probability of hitting the detector frames 
surrounding the beam line in front of the dipole mag- 
net, and producing extensive electromagetic showers that 
cause very high hit multiplicites in these tracking detec- 
tors. For many of these nuclear-elastic events, track re- 
construction is therefore impossible, resulting in a large 
tracking inefficiency that is strictly correlated with only 
this process and kinematic situation. 

This problem is pernicious because it is far from ap- 
parent in the experimental data. The event trigger rate 
for real DIS events is typically very small compared to 
that from hadron background. Only after event recon- 
struction can all of the particle identification criteria be 



3 



applied to eliminate the hadrons. However, event recon- 
struction is impossible for the affected radiative elastic 
events, so they remain hidden in the dominant hadron 
background and lost to the analysis, even though they are 
included in the radiative corrections. A simulation of the 
experiment reveals the problem only if it includes both 
the nuclear target with its particular radiative effects, 
and a complete treatment of showers in material out- 
side of the geometric acceptance. This was not included 
in the data analysis for the original Letter. Subsequent 
such studies Q revealed that these showers can indeed 
account for the differences between the HERMES results 
and previous measurements in similar kinematic regions. 
The strong correlation of the shower phenomenon with 
the kinematic variable y accounts for its correlation also 
with the photon polarization parameter e, which led to 
the incorrect interpretation in terms of Ra/Rd- This in- 
terpretation became untenable when analyzing 84 Kr/ 2 H 
cross section ratios extracted from data collected after 
the publication of the 14 N/ 2 H data: for this heavy target 
nucleus the instrumental effects described above are so 
severe that the extracted Born cross section ratio became 
unphysical. The corrected 3 He/ 2 H and 14 N/ 2 H data and 
the new 84 Kr/ 2 H data are presented in the accompanying 



paper §. 

The part of the HERMES kinematic region affected 
by the correlated background from nuclear targets is re- 
stricted to x < 0.06 with Q 2 < 2GeV 2 . Polarized DIS 
data from hydrogen, deuterium and helium-3 targets are 
unaffected by this effect, because of both the more re- 
stricted kinematic range, and the much smaller value 
of Z 2 modulating the elastic Bethe-Heitler cross section. 
Semi-inclusive data are also unaffected even with nuclear 
targets [|| , as radiative elastic events are excluded by the 
presence of a hadron in the final state. 
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